Highly multiplexed genotyping of thiopurine s-methyltransferase variants using MALD-TOF mass spectrometry: reliable genotyping in different ethnic groups.
To avoid severe hematotoxicity in patients, determination of the TPMT (thiopurine S-methyltransferase) genotype before commencing thiopurine therapy has become accepted. We used MALDI-TOF mass spectrometry (MS) based on Sequenom iPLEX technology to develop novel multiplex assays for comprehensive testing of TPMT. Two assays, a 15-plex and a 7-plex assay, consisting of multiplex PCR, shrimp alkaline phosphatase treatment, primer extension, and MALDI-TOF MS analysis, allow detection of all currently known functionally relevant 24 TPMT alleles (TPMT*2 to *18, *20 to *23). Previously identified variant DNA samples and newly constructed synthetic templates were used as quality controls. Assay evaluation performed on a panel of 586 genomic DNA samples previously genotyped by other methods (denaturing HPLC, sequencing) resulted in 100% agreement. Analyses of the distribution of TPMT alleles in 116 samples from a Ghanaian population revealed a TPMT*8 allele frequency of 3.4%. In a Korean population of 118 unrelated individuals, we found a TPMT*6 allele frequency of 1.3%. The newly developed multiplex MALDI-TOF MS assay allows efficient genotyping for all currently known functional TPMT variants. To achieve the most accurate prediction of TPMT phenotype, molecular diagnosis of TPMT should include all these variants.